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CHEMICAL BLOOD STUDIES. III.

I.—GENERAL

The present article ix the third of the above series (Graf 1933) and deals
exclusively with chemical rescarch work in connection with Heartwater and
Bluetongue. It has for a long time been felt that the absence of biochemical
data, particularly in respect of the blood constituents in diseases of domestic
animals, has been a great drawback from the veterinarians and veterinary
pathologists points of view. A clear conception of the pathology is not possible
without a knowledge of the chemical processes involved. It is towards this
aspeet that these rescarches are ultimately directed.  In order to avoid needless
repetition, the objects, teehnique and the methods ¢ ploved have been fully
detailed in the first article (Graf 1933). page 269 in this Journal.

II.—A. HEARTW!/ j

It is bevond the scope of this paper to discuss in detail the distribution,
symptomatology, pathologv, ete.. of this disease. but for those to whom this
condition is unknown, a short note may be of interest.  For a comprehensive
review of onr present state of knowledge in heartwater in all its aspects. T would
refer to the most recent publications on this disease, viz. : by Alexander (1931),
i which i included a full bibliographv. and that by Jackson and Neitz (1932).

Heartwater may be defined as ™ a febrile septicaemic infectious disesse
of sheep. goats and cattle, caused by Rickettsic rumipantivn. end transmitted
by ticks of the genus Awblyomma, chieflv oA, hebraeuwm.”  The disease receives
its name from the common pathological lesion in sheep and goats. namely. »
well marked hvdropericardium, though this is not a constent nor the most
pronounced finding in cattle.  Animals which recover do not harbour the virus
in the blood, which is infective during and for a short time after the reaction.
Recovery from a reaction results in a solid, but not absolute immunity.”
(cit. Alexander.)

The disease can be readily produced in susceptible animals by the injection
of 5-10 c.c. blood taken from a reactor during the actual tune of reaction and
for a short while thercafter.  The incubation period is from 5-35 davs, generally
7-11 dayvs.

The symptoms of the diseaxe cannot be regavded as pathognomonic.  There
s usually a sudden rise in temperature, which may go up to 103 followed by
gradual loss of appetite and cessation of rumination.  Associated with the
hvperthermia there ix nsually dyspuoea. rapid pulse. hecoming weaker with
the progress of the disease, ¢vanosix of the mucous membranes and nervous
symptoms gradually supervene. the latter being present in the majority of
cases.  The nervous symptoms usually show in the form of unsteadiness of
galt, unnatural position when standing or lving. when down galloping move-
ments of legs, champing of the Jaws with resultant frothing.  The agonal
period may extend up to 24 hours.  The mortality varies considerably. being
for Merino sheep about 60 per cent., in the present experiment 75 per cent.

At post-mortem few really characteristic lesions are found, but there is
commonly cyanosis of the mueous membranes. hydroperitoneum, hydroperi-
cardium, subendocardial haemorrhages, clondy swelling and fatty degeneration
of the mvocardium and oedema of the lungs, swelling, hvperaemia, fatty
degeneration and hile stasis of the liver, hyperacmia and degeneration of the
kidnevs.
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The histo-pathology of the disease has been studied by Steck (1998), who
summarises his findings as follows: ‘“ Besides the presence of  ickettsia
ruminantium (Cowdry) the characteristic changes in heartwater are leucostasis
and perivascular cellulation. The former oceurrs in all organs and the macro-
phage is the prominent cell, but lymphocytes and neutrophiles are also
numerous. The latter is pronounced in the liver and kidneys and sometimes
in the adrenal glands.

All the cells of the mesenchyma may take part in this reaction, but mainly
those of the lymphocytic series, viz.: lymphocytes and plasma cells. . seems
most likely that these alterations are due to a noxe which is spread diffus -
by the blood stream. It must remain for further investigation to determine
the nature of this noxe.”

(@) SELECTION AND TREATMENT OF THE KXPERIMENTAL SHEEP.

In these researches sheep (Merinos) were specially selected from among a
large herd purchased in heartwater-free areas of South  rica to ensure their
being susceptible. Clinical examinations were made to ensurc getting normal
healthy sheep in good condition. Faecal examinations to determine the de~ree
of helminthic infestation were also undertaken (through the courtesy of 1.
Monnig). Only sheep with very light infections were utilised after being dosed
with Wireworm Remedy, which dosing was furthermore carried out monthly.

The success of these precautions was amply demonstrated at the post-
mortem examinations where, with the exception of a few oesophagostome
nodules, no adult worms could be found in any of the cases. Fourie (1931)
reports on the morphological changes associated with haemonchosis, changes
which probably also affect the chemical composition, and it was primarily to
reduce or virtually eliminate such complications that the reduction of the
degree of verminosis was undertaken. The sheep in all cases were placed on
temperature for varying lengths of time before injection with heartwater virus,
several different strains of it, including natur. or veld strains being used. To
the virulency of the strains employed, the short duration of the disease in
most cases aud the heavy mortality, 75 per cent., bear testimony. Only three
of the twelve cases recovered.

(by Curmican MetHons anD TECHNIQUE.
For these see Chemical Blood Studies (Graf 1933) (this Journal).

(¢) EXPERIMENTAL DaATA.

In the preparation of this paper some diffieulty was experienced as to
what would be the most convenient method of presenting the la  mass of
data collected so as to bring out those features d ring from the normal.
The system finally decided upon was to briefly draw attention to the salient
features in cach ease of heartwater emeroing from the analytical data, tre ng
each constituent separately and there er summarising the findings in such
a way as to focus attention on the deviations from normal more or less common
for all the eases studied.

As it is essential to know first the normal range of variation for each con-
stituent before it can be known what is abnormal or pathological, the analytical
figures obtained before the injection of virus have been collected and summarised.
The numbers presented here are relatively few, but when discussing bluetongue,
further normal data will be presented. Duri  the last year detailed investi-
gations on similar lines on normal healthy sneep have been carried out by
Hamersma (1933) of this Division, and these will be published in next
number of this Journal (vide Chemical Blood Studies VI).

287



CIIEMICAL BLOOD STUDIES. III.

(1) Normmal Range of Constituents Blood  iltrates.

Sugar.—This was found to vary from 32-90 to 73 mgm. per cent. in the
case of “laked ™ filtrate, the figures falling in the majority of cascs between
45-55 mgm. per cent. In the “unlaked ” filtrates the variations ranged from
26-20-68-50 mgm. per cent. with the majority of figures lying between 31-42
mgr. per cent. The amount of sugar determined was in all cases lower in the
“unlaked 7 than in the “laked ™ to the extent of 15-40 per cent., with an
average of approximately 25 per cent.  In one case the difference was as little
as 2 per cent., In another as much as 60 per cent.

Total Nitrogen.—The variations found ranged from 2-2 2-9 gm. per cent.,
both these figures being, however, only once determined, by far the greatest
number fa,lhnﬂ within the 2-3-2-6 ¢m. per cent. range—a remarkably constant
and re «LthQlV narrow range.  This is even more striking when the considerable
variation in the haomog]ol)m content of the blood 18 (,()11>1<1(,red, not only of
the same animal at different bleedings, but also in the different animals when
compared with each other.

Urea Nitrogen.—When summarising the ©* Urea N 7 content of the “laked ”
filtrates before injection of virus, figures varving from 3-42 mgm. N per cent.
to 20-46 mgm. N per cent. (7-14-42-84 mgni. urea) are cncountered. The
following tables illustrate the distribution more clearly by showine the number
of analyses falling into cach particular group. Owing to the sbi  ;  fference
existing between the coneentration of urea in the corpuseles ar  the plasma
the “laked ™ and * unlaked ”” figures have heen grouped together :—

From 3-4 mgm. N 9%, 4 From 12-13 mgm. N 9, 0
4-5 . 7 13-14 . 2
5.6 .5 1415 .2
6-7 L4 15 16 0
7-8 , 3 16-17 o 0
8-9 ) 1 17-18 . 3
9-10 N ] 18-19 3
10-11 " 2 19-20 - 0
1-12 . 0 20-21 N 2

From the ahove table it is evident that the majorit\' of figures from *‘ urea
N7 lie below 10 mgm. N per eent., viz., 25 out of 39, i.e., 64 per cent. It is
noticeable that the first bloods done are mostly fairly high and, in my opinion,
cannot be regarded as absolutely normal. Hamersna. in the work referred
to earlier, dealing with hundreds of analyses, has found extraordinarily low
values, less than l -H mgm. N per cent.  The normal range lies from 2-10 mgm.
N per cent., with the average at £ 7 mgm.  per cent. [ would here also refer
to the * normals ” given in connexion with bluetongue (vide page 316), where
the above findings are further substantiated.

Since the * urea N7 in case of “laked 7 and *“ u»leked ” filtrates is much
the same, the same averages as given abov @pplv ae “unlaked 7 filtrate,
s a oeneral rule, contains >11<rhtlv less ** urea N,” the ditference being, however,
smalkﬂno%tly less than 0-3 mgm. N per cent. The position with sheep s,
as regards distribution of urea between plasma and cellular elements, thus
similar to that recorded by Folin in human hlood.

“Total Creatinine” Nitrogen. —This fraction represents the creatine N

and the creatinine N, the creatine having been converted first into creatinine
and the latter plus the preformed ereatinine determined.
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The largest number of analytical figures lie from 10-17 mgm.  per cent.
The higher N.P.N. figures I am inclined to hold to be really outside *he true
normal range, but no reason can at the moment be offered in ex nation.
The sheep appeared clinically healthy. A larger mass of data 1s required
before valid “normals” can be laid down. These, for South African con-
ditions, will soon be published by Hamersma and in connexion with the
researches into bluetongue, further figures are supplied.

Heartwater Data.

Temperature Charts.—1In order to indicate the type of temperature reaction,
and re particularly to demonstrate at what periods of the resction blood
examinations have been made, charts have been incorporated. 1¢ periode
at which blood has been drawn has been indicated on the curves by sma
circles. Temperatures were taken twice daily (once daily on Sundays) at
6.30 a.m. and 3.30—4 p.m., respectively. Only the actual reactions are recorded,
the normal temperature records being omitted for the sake of economy of
space, no useful purpose being served by the incorporation of several wecks
of such normal records.

Tables of Data.—These are mostly self-explanatory. all constitutents being
expressed in * mgm. per 100 ec.c. of blood,” except .emoplnhin and total
nitrogen, both of which are expressed as * grams per 100 c.c.” > “coagu lo
nitrogen "’ has been obtained by calculation (Total N-—-N.P.N.). The * Rest

nitrogen ”’ represents the nitrogen fraction mmaccounted for in any specific
form after the “ urea N * Total creatinit ? ““uric acid N 77 and © Amino
acid N7 had been subtracted from the * -protein N7’ figure. The urea

(46-66 per cent. N), total creatinine (37 per cent. N) and uric acid (33-33 per
cent. N) have for the sake of convenience been expressed both a« such and as
“ Nitrogen.” In the column “ plasma ” the symbols “ n.u.” (no ng unusual)
refer to the physical appearance of the plasma, more particularly to 1ts colour.
In anaplasmosis, redwater and horsesickness, icteric plasmas were quite
frequently encountered. The “ plasma ™ column has been omitted In the
case of heartwater, since the plasma at no time showed any haemolytic or
icteric discoloration.

In the column “ Temperature Reaction ” the following symbols have
been adopted :—

N (Normal)—meaning that no abnormal temperature reaction is
going on at the time of bleeding.

P.ILN. (Post infectionem, normal)—indicating that the animal has
been injected with virus, but that as yet no temperature reaction
has set in.

R (Reaction)—indicating that blood was withdrawn during the course
of a reaction.

“Time of bleeding "—where no symbol is given it means that the
blood was drawn between 8.30 a.m. and 9.30 a.m. 1 other
cases the time of bleeding is inserted.

The above system has been applied throughout these publications.
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HeARTWATER (Rickettsia ruminantium infection).
Case

8. 27088 : Killed dn exiremis, 23/9/31.

108

J ;

103 AA
102 J

3
101 5

2
100 =
99
98

203 4 (5 {6718 19 |1

1931 epr

History.—Sheep 27088, hamel, six-fonth, carrying 1% ins. wool, in good
condition, weighing 109 5. on 15/9/31.  assed through bluetongue in July,
1931, Was placed on temperature 2/9/3L, and was injected intrajugularly on
3/9/31 with 10 c.c. mixed blood from heartwater sheep 8. 32189 and 8 31874.
There was a temperature reaction from 4th to 8th day p.i. but there was no
reflection of this slight reaction in the composition of the blood as examined
on 8/9/31. The heartwater reaction began on 13th day pi., the temperature
rising within 36 hours to 107°, vremaining at this level for four days and then
dropping by crisis to 103-2°, the animal being killed in extremis on 20th
day p.d. At the height of the reaction blood was injected into 8. . )45 and
S. 31761 (vide).

At the post-mortem examination (P No. 10586, 23/9/31) the following
pathological changes were found: slight hydrothorax and hvdropericard,
subendocardial haemorrhages, oedema of the lungs, tumor s nis, slight
catarrhal enteritis, Preisz-nocard abscess in lung, fat necrosis, few oesophago-
stome nodules in caudal part of small intestines.
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CIIEMICAL BLOOD STUDIES. III.
Tasre I.
S. 27088. \.
Date....covnvnn.. 31/8/31. | 53/9/31. | 8/9/31. | 15/9/31. | 17/9/31. | 22
Time............. — — — — — -—
Temp. R......... N N P R R R
Hb. gm. %....... 13-79 13-12 | 13-31 12-13 11-78 67
Sugar mgm. % L 56-80 39-53 51 7770 93-10 50-00
46-30 34:01 — 60-70 407 28-6
T.N.gm, %....... 2-940 2-774 2-674 2-506 2-294 2-611
N.P.N.mgm. % L 16-08 14-60 14-75 15-15 18-07 RR
U 1262 11-75 — 11-70 12-50 20-
Coag. N. L 2-924 2-759 2-659 2491 2-276 2. AR4
gm. N9 U | 2.927 2.761 — 2.404 2.282 2
Urea mgm. %,...L 4-20 4-23 5-13 — — —
882 8-82 10-71 — — —
U 3-80 4-18 — — —
7-98 8-82 — — — —
Total creatinine L — — — 2-66 2-23 1-90
mgm. N % — — — 7-20 6-00 512
J — — — 1-78 2:23 | 2-08
— — — 4-80 6-00 | 560
Uric Acid L 0-19 0-23 0-23 0-21 0-21 0-17
mgm. 9% 057 ¢-70 0-68 0-62 062 0-51
TL TL mr TL TL TL
TL TL ' TL TL TL
Amino-acid L | 8 I 628 5-13 5-76 6-19 bl
mgm. %, U [ 4-68 4-88 — 438 4-38 4-51
R.N.mgm. N % T. ‘ 4-68% ’ 3. 86+ 5-26% 752+ ‘ 10341 | 19-92t
U 3-14% 2.60% | — 654§ 6- 89§ ‘ 14-65§
* Includes “ Total creatinine N.”
v, “Urea N.”
¥ » “ Total creatinine and uric acid N.”
§ - “Urea N and ‘* Uric acid N.”

Salient Features Emerging from

wlytical Data.

Hb.—A definite and steady drop from 13-79 gm. per cent. to 11-67 gm. per cent.

Sugar.—" Laked " filtrate shows a ma

ed rise (51-93 mgm. N per cent.)

corresponding to set in of the temperature reaction, followed by a
drop to initial level on day preceding death.
the reverse occurs.
T.N.—Shows a decrease succeeded by a rise towards end.

N.P.N.—Both “laked”

cent. respectively.
T.0.N.—Data incomplete, but in the cace of “laked ” filtrate there is a
definite decrease (2-66-1+90 mgm.

and

ar cent.).
filtrate an initial rise is succeeded vy a decrease on the day

In

In the “ unlaked ”

“unlaked > filtrates show a steadv rise
from 15-15-26-55 mgm. N per cent. and 11-70-20-54 mgm.

per

'y

5 ““ unlake
rior to

death. The variations are within the normal range and may be of
no special significance.
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II. GRAF.

U.A.N.—The variations are small and within the experimental error and
normal variation, but there seems a tendency towards a decrease as
the disease progresses.

A.A.N —The variations are within the normal range and no clear increase
or decrease can be detected.

Case IL

S.26689 ;0 Died 24710731,

HEEEEREEER

107

106

105

104

103

102\\;\~2

101 i . Vv
100
99
98
16/ )17 [18 {19 |20 (21 [22 (23 {24 25| 26| 27| 28] 29
1931 September ctoner
History. -Sheep 26639, hamel, full mou . carrving 1} s wool, good

condition, weighing 84 . on 159,31 and 87 . on 6/10/31.  Passed through
bluetongue in July, 1931, Was pliced in heartwater experiment on 2/9,31
and injected on 3/9/31 intrajugalarly with [0 c.c. blood from 8. 32179 anl
N. 31874, After 17 days p.a. there was a slight temperature reaction, the
maximum of 104-4° being reached on the 22nl day p.., dropping to below
103° 48 hours later. This could not be regarded as a typical temperature
reaction for heartwater in sheep or at the most as only a very mild reaction.
Tt is, however, of interest to note that a blool examination undertaken on
23,9/31 just prior to the rise in temperature shows a marked rise in the = Urea
N content, viz. : 20-60 mgm. per cent. and 19-40 mgm. per cent. respectively
for laked and unlaked filtrates. If this is compared with subsequent analyses
taken during a later reaction, the suggestion 1s permissive, that the reaction
ix possibly a mild heartwater reaction.  On the other hand, it should be noted
that, if this reaction was due to heartwater, it conferred no Immunity since
exactly one month latev (23'1031) this animal succumbed to heartwater.

On 12/10/31 thix sheep was again injected intrajugular]y with 10 c.c. blood
from 8. 31109 (wde). On the 6th day p.i. the temperature rveaction set in,
the peak of 107-6° being reached four days later, the temperature falling during
the next 48 hours by erisls to 104°, the animal dying on the 12th day p.i.

On post-mortem examination (P.M. No. (0548 of 25/10/31) there was
found to be present marked hydrothorax, severe hydropericard, cyanosis of
mucous membranes, oedema and hyperacmia of the hungs, subepicardial and
subendocardial haemorrhages and slight eatarrhal gastro-enteritis.  The
post-mortem findings, therefore, supported the diagnosis of heartwater.
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Salient Features Emerging from Analytical Data.

Hb.—-Nothing unusual.

Sugar—During the initial slight reaction (nature uncertain) the level is
very, low gradually rising thereafter in both “*laked ” and ** unlaked ”’
filtrates, reaching a level of 79 and 656 mgm. respectively on 1y
before death.

T.N.—A tendency towards an increase exists, but the level remains within
the normal limits. The increase is too small to permit of attaching
any particular significance to it.

N.P.N—Both filtrates show an increased nitrogen content during both
the initial mild hyperthermic reaction and the second severe reaction
(heartwater), with a teturn to normal in the interval between the
two reactions.

U.N.—Similar to the N.P.N. curve, but much more marked, e.g., a rise
from -£ 4 mgm. N per cent. to 2160 mgm. N per cent., with a drop
to the initial level and a further marked increase during the second
reaction.

T.C.N.—No very definite changes, but with a tendency towards an increase
with the rise in temperature.

U.A.N.—Nothing definite, although a hi ~ U.A.N. content was encountered
three days hefore death.

A.A.N.—Nothing usual.

Case IIIL

S. 31045 : Recovered.

o] T [T EERERRRREEE I [T
o] ] | }HWHH | EREEN
» / 4 HHHHHH AR HHH
o | \ WA L Nk

o | |7 ki P g

[ 102 'l N ~:

e T T ANNERE

o | |2 O ; R

wl ] i I T
i ] e b o v o Joa s [Tl ool 215 T s T e e holes S A R

History—Sheep 31045, two-tooth hamel, carrying 2% ins. wool, fair
condition, weighing 77 15. on 15/9/31 and 80 1b. on 6/10/31.  assed through
bluetongue in May, 1931. It was placed on temperature on 2/9/31 and was
injected with 10 c.c. blood from 8. 27088 (vide) on 19/10/31.  The temperature
reaction set in on the 10th day, reaching 106-8° on the 11th day, decreasing
by lysis during the next twelve days to normal, i.e., the 22nd day p.i. The
temperature remained normal, and on 1/12/31 an immunity test was performed,
no reaction resulting.
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-H. GRAF.

TasLe X.
S. 31051.
DAte. oo 3/9] 28/9/31. 30/9/31.
THHC et e —_ — ’ —
Temperature Reaction.................. [ N R R
Haemoglobin gm. % ...... .. ... ..., 9-12 8-90 9-13
Sugnr mgm. % ... L — 60-00 | 4651
U — 37-00 40-00
Total Nitrogen gm. N % ......... L 2-350 2-300 2-297
Non-Protein Nitrogen mgm. 9%.... L 18-70 24-50 27-03
1 13-00 22-30 20-98
Couguable Nitrogen gm, N 9..... L 2-331 2275 2-270
U 2-338 2-278 2-276
Urea mgm. N 9. ovvi .. L — 13-37 12-77
— 2814 26- 88
U — 13-04 12-99
. — 27-30 27-30
Total Creatinine mgm. N %...... L — 2-23 1-91
— 6-00 5-14
U — 1-75 1-78
— ‘ 4-70 4-80
Urie Acid mgm. N %........... L 021 | TL TL
0-63 : TL TL
u | TL ‘ TL TL
; TL ‘ TL TL
| |
Amino Acid mgm. N %......... L | 5-74 | 5-49 511
U 4-67 ‘ 5-11 3-99
Rest Nitrogen mgm. N % ........ L | — 3e41% 7-924%
[Co — 2-40% 2-29%
|

* Includes ¢ Uric Acid N.”












. GRAF.

cases) running parallel with the temperature reaction; the ‘“ mesn ™ level
being rapidly attained at the end of the hyperthermia. A high U  figure
is generally associated with renal impairment or dysfunction. In heartwater
there is in most cases found a fatty degeneration of the renal cortex, but I
am inclined to consider the cardiac disturbance, as evinced by the cyanosis
of mucous membranes, as the chief factor in the severe U.N. rctention.
According to this conception the cardiac condition leading to circulatory
disturbances and thereby to renal dysfunction is of more significance in U.A.
retention than the degeneration of the kidney. In two out of the three cases
of recovery the U.N. remained at below 18 and 13 mgm. N per cent. respectively,
in the third case the U.N. reached the high figure of 37 mgm. N per cent., and,
as already mentioned, the recovery here wasa m  r of doubt for several days.
It could theoretically be advanced that the virus plays some réle in the pro-
duetion of the urca by toxicogenic protein decomposition, but in view of the
rapid excretion of urea via the kidneys, this would have to be extensive before
an accumulation in the blood could be expected. In such a case one would
expect a more marked reduction in the protein nitrogen than is actually the case.

Uric Aerd Nitrogen (U.A.N.).—No common factor can be traced through
the data collected, there being a tendency towards an Increase in some cases,
the reverse in others, and in others again no change in either direction.

“ Total creatinine”” Nitrogen (I.C.N.).— 1e values found for T.C  are
somewhat irregular and permit of no definitc conclusions. On the whole there
exists a tendency towards a decrease during heevtwator, e.g., Case T 2-6-1-91
mgm. N per cent., Cage IX 2-31-1-91 mgm.  per cent., Case X 2-23-1-19
mgm. N per cent., in “laked ” and corresponding decreases in * unlaked ”
filtrates. In most cases where no decreasc during the temperature reaction
has occurred there is a slight increase again shortly before death. For this
latter observation a possible explanation lies in the contracted agonal riod,
where the animal when down performs galloping movements with the limbs
and exhibits severe tetanic spasms of the musculature resembling somewhat
the syndrome encountered in cases of strychnine poisoning. It is generally
accepted that creatinine is formed in the musculature and that its excretion
is In some measure an expression of muscular activity. Separate determina-
tions for creatine and creatinine were not done, and it is, therefore, not possible
to state whether the creatine or the crcatinine fraction, or both, are responsible
for the decreases and increases found.

Amino-acid Nitrogen (4.4.N.)—No distinctive variations noticeable; in
two cases a slight decrease prior to death is noted (Cases ITT and

CONCLUSION.

In heartwater increases in the concentrations of sugar, N.P.N. and U
in both filtrates are recorded. The T.C.N. shows a tendency towards decreasing,
with a rise in some cases just before death. The Hb. content varies, but is
generally in the direction of a decrease.

B.—BLUETONGUE IN SHEEP
The condition referred to here is the catarrhal fever or * Bluetongue ”
found in South Africa.

Tt has been defined as an inocuable disease of sheep principally affecting
the mucous membranes of the mouth, nose, and intestines, very often accom-
panied with inflammation of the laminae of the feet. It is causc by an
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TaBLE 5.
S. 34885. Blueto  e.
) { ‘
Date............. 6/7/32. J 13/7/32. | 13/7/32. | 18/7/32. | 21/7/32. |  i/32.
Time....ooooovn.. — — — — i — i —
Temp. R.......... N PIN. R | R N [ N
Hb, gm. % ....... 10-35 | 9-81 9-94 11-14 8-88 | 40
Sugar mgm. % . L | 48-31 l 44-84 62-50 60-24 51-28 J 52-63
U / 40-16 ©33-78 49-02 49-75 ‘ 46-95 L 45-25
S — |—
Total N. gm. %,.. 2-542 } 2-402 2-290 2-304 } 2059 ‘ 2-220
N.P.N.mgm,% L 17-04 17-65 17-85 2320 20-00 | 15.00
U i 12-94 13-57 13-04 16-76 16-48 {
Coag. N. L L 2.525 2-384 2:272 2-281 2-039 2-2056
gm. N 9 U ‘ 2-529 2-388 2.2797 | 2.287 2.039 2-205
Ureamgm.N% L | 461 5-37 ’ 646  11:50 | 10-43 4-3:
. U9% 9-66 11-34 13-65 L24-15 21-84 9-03
mgm. N 9, U 4-26 506 [ 6-69 11-43 10-03 4-19
. U9 9-03 10-71 14-07 23.94 21-00 8-82
Total Creatin.
mgm. N % L 2-17 2.01 217 2.57 1-91 2-50
. TC 9% 5-84 5-70 5-84 6-96 5-14 6-74
mgm. N 9% U 1-91 1-78 1-91 1-82 1-86 2:10
. TC 9 5-14 4-80 5-14 4-90 5-02 5-64
. _ . - IR
Uric acid
mgm. N 9 L 0-26 0-20 0-22 0-23 0-21 0-15
» UA 9 0-70 0-60 0-65 0-69 0-64 0-46
mgm. N 9%, 0-12 0-10 0-12 0-11 0-12 0-08
» UA 9% 0-36 0-30 0-36 [ 0-34 0-36 0-25
Amino acid L 560 6-03 5-38 ’ 3-84 3-89 ! E-R0
mgm. N 9% U 4-11 3-91 3-59 2-32 2.69 L
_ _ ‘ .
Rest N. L 440 404 3-62 / 5-06 3-56 2-42
mgm. N % U 2-54 272 0-75 108 1-70 [ 1-09
_ ~ |
Plasma........... | n.u ! n.u. n.u } n.u. i n.u ‘ n.u.
]
Muain Features of Analytical Data.
Sugar—Shows a slight rise.
N.P.N.—Shows a slight increase from approximately 17-23 mgm. N 9 o 13-17

mgm. N 9%.

U.N.—An increase from 4-5-11 mgm. 9, is observed.

4.4.N.—Slight decrease during the temperature reaction.

Hb., TON., UAN., RN. T.N—Nothing unusual.
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